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18, peamiculu: foffilis craGm roftro acuto £ir:isnia- 

19, Pedunculos foffilis faicijs tranfverfis nncaatibus 

noifatis. 

20, Peftuncnlus vulgaris foffilis. 

21- Peduflculus foffilis Stri)^^ majoribus & elatioribus . 
22. Pedunculus maximus iolillis Lifteriunum maxirrium 

referens. 

2 5, Pedunculites tnaximus Strijs latis% 

24* Concha parva foffilis fafcij^ tranlverfis infignis. 

25; Concha longa foffilis fafciata. 

26 Conchites la^vis maxima. 

27. Conchites parva fafciata. 

28. Trigoiiella minor five vulgatior Anglica Lithoph. 
Brit. 816. 
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III. An Inftrument, for feeing the Sun^ Moon, 
orStars, pafs the Meridian of any Place. Ufe^ 
fid for fetting Watches in all parts of the World with 
the ^reatejf exaBnefs^ to correB Sun^Vyals:^ to 
afflft in the dfcoVery of the Longitudes of ¥laces^ 
Sec. !By the ^yerend Mr William Derham., 
F. ^ S. 

Mong all the ways contrived for finding the Meri- 
_. dian of any Place, the moft commodious I could 
ever meet with, or think of for common life, is an In- 
ftrument of Sir Chrifiopher Wrens, or two of Mr Gray% 
or one publifhed in the Appendix pf a little Book, called 
TAe Artificial Clockp^^ker* 

Sir 
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Sit Ch. Wrens contrivance I am informed is tfiiis, At 
one end of a Rnler, ereft a Sights to fee the Pole-Star^ 
^c. through. At the other end fct up two Circles of 
fmall Wirej one within the other 5 the Diameter of the 
innermoft, equal to the doubled Tangent ofthediftaiice 
of the Pole-ftar from the Pole, the diftance of the Sight 
being Radius 5 and the Diameter of the dutermoft Circle, 
equal to the double Tangent of the diftance of the next 
Star to the Pole-Star^ from the Pole. Your Inftroment 
thus prepared, if you look thro the Sight, and bring the 
twoCircles to the two Stars^whofe diftances from the Pole 
they reprefent 5 a Line paffing through a Sight and Cen- 
ter of the Circles, is the Elevation of the Pole : and 
two Plumb-lines hung up, one over the Sight, the other 
dver the Center of the 2. Circles^ will exaSly lye in the 
Meridian of the Place. 

Mr Gra/s Ingenious Contrivances being in the PhiloU 
Tranf. Nrs 268 and 270, I fhall not need to give any 
defcription of them, but refer to his own much better 

account. 

The laft Inftrument is what I have made ufe of for 
feveral years fand was it not a violation of the Rules of 
Modcfty to fpeak well of my own)! would recommend 
it, upon my own experience, for a very nice way to Bnd 
the Meridian of any place, and to fee the Tr^;?^/// of the 
Celeftial Bodies over itjeither 'Northward or South ward* 

The Inftrument is thus made of Wood, or rather Iron, 
or Brafs, to indure the Weather, without fweliing or 
contracting, €;i2s. Prepare a fmall flat Iron Bar, as in Fig* 
I. C C. At each end of which Rivet on two upright 
Sights, to tumftiffly, at the Joyncs I. !• Let one of 
the Sights^^, d. have a perforation big enough 10 fe the 
Tok'^Star through it ^ the other Sight a. k a very fmall 
perforation, to fee the S$m through. Joft behind the 
loyots fix two upright ArmsG D. &-C D, bur to ^ bend 
off, fo as to be out of the way of the Sights, whm voa 

O 00000000 2 look 
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look through them, Thefe Arms ought to be long 
enough for the Plumb-lines to reach the Polar- Star, on 
one fide ; and the Sun at his greateft height, on the 
other fide, when you look through either of the Sights. 
The Plumb4ines therefore are Tangents to their oppofite 
Sights, and their lengths may be found by a Table of 
natural Tangents, and making the diftance of the two 
Sights Radius. Thus in the Latitude of London^ if the 
Inftrument be two feet from Sight to Sight, the southern 
Plumb-line hath need to be near 4 feet, and the Northern 
Plumb-line about a feet 10 inches. On the tops of 
thefe two Arms place two ftuall crofs pieces D. E* 6c D. E. 
to turn with a Joynt at D. which Crofs pieces are to 
hold the Plumb lines E. F. and E. F. and to turn oflf and 
on, fo as to bring the Plumb lines to the Sights exafHy. 
Place this Inftrument on a Pedeftal H to turn round on 
it ftiffly at the Pin G* 

Your Inftrument being thus prepared, the way to 
Set and Z)fe it is thus, Plant it in a convenient place^ 
where the Polar-Star may be feen by Night, and the Sun 
by Day. When that Star is on the Meridian, is the 
time to fet this Inftrument, which is thus to be done 5 
viz. Through the Sight with the larger Hole c. d. look 
at the Pole-Star, and turn the whole Inftrument about, 
until you fee the oppofite Plumb-line nicely to ioterfeft 
the Pole Star. Or when you have brought the Plumb- 
line near the-Star, you may more eafily bring the Plumb* 
line to interfed, by moving the Sight c. d, backward or 
forward, at the Joynt I, inftead of moving the whole In- 
ftrument. And that you may more eafily fee the Pole- 
Star thro the Sight, let the Plumb-line bea very fine Cats- 
gut ftring or Horfe-^hair, &c. And if it be white, or fome 
ilich light colour:5!t will be the better feen, wirh the help 
of a Candle ftiining on it by Ni^jit; which is neceffarv. 

The Sight r. d. and oppofite Plumb-line being thus fet 
m a direct line with the Polar-Star on the Meridian, it is 

manifeft, 
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inanifeCI', that tlie Icflrumeo* J)eth exaSly in the Meri. 
dian, fb as to fee mj Si^r cm the Meridian to iht ?\urth. 
And that you niav ^e rbe Lme Southerly 5 tlje next day^ 
or when -yon t^lcate^you oiay harg.up rhc rloiDb-lioe E. 
F. upon the Sootbtrn aire C D. lb as t! at the Flomb- 
line may exadly interfed the Perforation c. d. This 
may eafiif be done by moving the top Joynt, with the 
Plumb-line on its Crofs- piece backward and forward^ 
till the Plumb-line hangeth to your mind. If the Sight 
with the leiler perforation 4, b. be not exaily under 
the Northern Plumb-line, it muft be brought to be fo by 
turning the Sight, bjihelp of its Joynt at I. And then 
all the Inftrument is fet right, fo as to fee the Sun, Moon 
or Stars come on the Meridian towards the South, 

But to (ec the Sun tranfit the Meridian, it is neceffary 
to guard the Eye, with a coloured Glafs, or a Glafs 
darkened with the fraoak of a Lamp or Gandle. Which, 
for the fake of thofe who do not know the way of it, it 
may be neceffaf y to defcribe. 

A Glafs to iook npn the Stim 

Chnfe two pieces of ^ Glafs cut into the fame ^im and 
figure. But take care they do not refraft. Which may 
be known by moving the Glafs before the Eye. If the 
objcds you look on, feem to dance about, theGlafies are 
falfe and refrad 5 but true if all fcems fteady. Smoak 
cne of thefc Glades over the flame of a Lamp or Candle^ 
until it be obfcured enough to take otT the Sun rays 
fufficiently, but not fo as to darken it too much. This 
niay befeenb? looking upon the Sun with it, or upon 
the Candle. One of the Glafles being thus darkened, 
lodge them both together and faften them in a little cafe 
fit for the purpofe, %yith thefmoaked Gdeinnermcft^snd 
an edging of Card between, to keep the Gailis afondcr, 
fo as that the Soot may not be rubb*d off, or difordered. 
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■'Tis .good to have two Gkiiles thus prepared,' one ■ for 
a ftroog Son ^ the other lell^ darkened, for the Sun be- 

bind-a thin Clcod^ fvliO-. 'or ^c. 

Wkh ooeof tbcfe Glalfe held behind, or before the 
Sight a k you miy plainly fee the Sun.pafs. 

Tc imitate the i^rej^id Infirummtm a Jmrmj^ er 

where- emr fm come. 

Inftead of in intire loftrument^i prepare. only two 
Sights (as in Fig^ a,} with PerforatloiMr as before* Let 
thefe Sights be nailed or fcrewed i6#ft, upon the top 
of two Stakes at 1. 1, fo as to tuf n^ fiiffly upon them* 
The Plumblines (one at leaft) may be hung up at the 
end of ah Houfe (as at !• Fig. 2.) or on^the bough of a 
Tree (if the Wintf would not fhake it) or any where 
you fee fit And the Sights puft be {lock up, fo as t© 
bring the Pole-Star to interfeftj and all be performed, as 
liath been before dire^ed. 

This, although m a manner the fame with thelnftrti- 
ment before, yet is more convenient in fome refpeds* 
Cheifly becaufe the Plumb lines may be made longer,and 
the Sights fet farther afunder, than in the Inftrument 
before can conveniently be done 5 which is fome, altho 
no great advantage for feeing the Tranfits. Alfo, thefe 
Sights may be made fo lightg as to be eafily carried about 3 
or they may be eafily made, or imitated in any place 
where-ever you come. 

Ta k^awmhm the Polar Star comefh on the Meridiam 

It is neceflary I fhould fhew how this is done, for the 
fake offochasknow it not, to whom the foregoing in- 
flruments may be ufefuL The way is this, ^ubftraftthe 
Might Afcmtiom of the Sun from the R. Jfc. of the Pok^ 
Star^ the Remaittder giveth the Degrees^ Minutes and 

Seconds 



Seconds wSen the Pole Star tranfits he Meridian above 
the Pole. Dhade thefe Degrees by 15, it giveth the 
Hours and every Degree under i^ multiplied by 4, 
gfvcih the Minutes 5 and every Minute multiplied by 4, 
gi^^ith the Seconds, of Apparent time of the Pole Stars. 
S>uvhmg. I Scarce need to fay thatitcometh under the 
Pole at 12 hours diftance, only making fome fmall al- 
lowance for the alteration of the Sun s R. Afc. in that 
17 hours time. 

But you may (horten your labour, by ufing Tables of 
the Sun's R. Afc in Ti/^je, inftead of his R. Afc. in De- 
grees^ &c. which may be found inSr Jo^. Moors Math, 
L&mpend. and in divers other Books. 

If the Sun's R. Afc. exceedeth the Pole- Star's, add 360 
degrees, or 14 hours, and then fubftradt. 

The R. Afc. of the Pole-Star is determin'd by Mr 
FUmfteed to be o^. ??'• 4'- ^f Ti/m, Anno 1690, and the 
increafe of it's R. Afc. in 10 years 1'. 16". of Tme. There- 
fore this prefent year 1703, the R. A(c. of the Pole- 
Star iso^- 35''. 22*.of Time. 

Or you may fee when the Pole-Siar cometh to the Me- 
ridian, by hanging up a Plumb-line, and obferving when 
the Thill H or fe m Charles's Wain^c^X^AAlioth^comQsvi^^i: 
the Line, together with the Pole-Star, on one fide the 
the Pole 5 or the bright Star of the 3d Magnitude in 
Cajpopeias Thigh on the other fide, as is reprefented in 

The for going Inftruments may be fet by any other 
Star, as well as the Pole-Star. But the Pole-Star in our 
Northern Hemifphere, is moft convenient, becaufe it 
maketh but a fmall circle round the Pole, and therefore 
moveth (lower, and confequently is longer in tranfiting 
the Meridian. And therefore a fmall error in calcula- 
tion, or a little expence of time in fettingthelnftrumcnt, 
may beadtnitted, as little deferving regard. 

Tf;€ 
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The ZJjes of the fe Meridian hflrumenfs. 

I. You may ffe with all imaginable exaftneft, when it 
is Noon €ven\o i, 2, cr ^t moft 3 Seconds of Time. For 
you may fee when the %^ery Limbof thebuntoucheth the 
Meridian, and whilft all his Disk is pafllng it. So that 
by much it exccedeth all-Suri-Dials : fo far that if you 
once ufe this Initrument, you will be ready to layafide 
all Sun*.Diais; the beft of which (untefs we except Mr 
Molineuxs^ can never fhew the Time to one or many 
Seconds. 

But beOde? all th!5, another vaflr conveniency is. That 
^A\Vi\\ft moji Latitudes. So that there is no need of ha- 
ving a ftrift regard to the Elevation of the Pole, nor 
any danger of error in making and fetting, as is in moft 
other fnftruments, but all is vtith eafc and certainty per- 
formed* Therefore, 

idly. Into whatfoever place you come, you may ea- 
(ily fee the Errors of the Sun-Dials there, and which go 
traefl*, and vvhich falf^» 

gdly-, As the Sun, fo alfo the fixt Stars may be feen to 
trjoiit the Meridian , whereby the Hofir of the Night may 
as exadly be known, as of the Day by the 6un, knowing 
the R. Afc* of the Star that tranlics. For (as before for 
the Pole- Star) fubftraft the R* Afc. of the Sun froiu the 
R. Afc. of the Star, the Remainder converted into Time, 
is the time of that Star's Culmination or Soutliing, And 
if S2 hours be added or fubftraded (making due AIlow- 
iincc for the alteration of the Suns E. Afc. in that time) 
it ftiewtth the exad time of that Star's coming to the 
Meridian Northward^ 

4thly, The Hour of the Day and Night being thus to 
I, X or 5 Seconds difcoverable by the aibrelaid friitru- 
ments^ I doubt not but that they may be ufeful in finding 
the exad Differences of Meridians^ either by the Eciipfcs 
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ofjnpters Satellites^ or the Occultaiion of the Flxt 6V/if f 

by the Mo Off. 

I do not pretend that thefe Inftruments are any other- 
wife ufeful in finding the Longitude, than by ftiewiog the 
cxa<!i: time of the Day or Night 5 which is one thing ai> 
folutely neoflary in this matter. Neither indeed will 
they ferve without a well adjufted Pendulum- Watch, or 
Pocket-Watch, that will keep time exactly from one 
obfervation by the Meridian-Inftruraent to another. Nor 
indeed are they ufeful on Shipboard, but only on Land, 
where they may remain fix'd- But on Head-knds, or any 
where on Shoar, they may be ufeful to the Seaman, And 
indeed (until better difcoveries are made) thefe Meridian- 
Inftruments may be of ufe, where- ever longTelefcopes can 
be ufed, for feeing the Appulfes of the Moon to the fixt 
Stars, or the Eclipfes of Jupiter s Satellites j which is only 
on Land. Unlefs (which I have thought feafible) a con- 
venient Standing for a Man, and a Telefcope might be 
hung penduloufly in a Ship, which (efpecially in a calm 
Sea) may be as little fubjefttodifturbance^as the Pendu- 
lums of Watches are, which will retain their motion at 

Sea. 

5thly, You may with all exaftnefs continue a Meridian 
Line for many miles, by looking thro' either Sight, and 
feeing what Objefts are interfered by the Plumb-lines- 

^thly, Thefe Inftruments are prepared with little coft, 
or trouble: and eafily carried about, or imitable in smy 
Place, the latter efpeciaJly,whiclimay be madepocketable, 
or fcon gotten* 
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